While researching the activities of Paul de Kruif, an American microbiologist and medical science journalist, 1 I came across some previously unknown correspondence of interest for the history of malaria research and of the history of medicine generally. It sheds new light on the origin of De Kruif's book Microbe hunters and more particularly on his description of the discovery of the transmission of malaria parasites by mosquitoes. The letters were written by Clifford Dobell, a British protozoologist, to his friend Paul de Kruif.
Clifford Dobell (1886 Dobell ( -1949 , "a lean, wiry, blond-haired, enormously ascetic Englishman", 5 was a highly respected researcher working at the National Institute of Medical Research, Hampstead, and since 1918 a Fellow of the Royal Society. He had written The amoebae living in man (1919) and The intestinal protozoa of man (1921) . Dobell was also fascinated by the discoveries of the seventeenth-century Dutchman Antony van Leeuwenhoek, who had described various "little animals" with the help of his self-designed microscopes. The two microbiologists shared an interest in medical history and thus the idea emerged of teaching the public at large about the great discoveries that would allow for the fight against infectious diseases. Dobell put his notes on van Leeuwenhoek at De Kruif's disposition for the writing of an essay that would become the first chapter of Microbe hunters. 6 In reply to a casual question from Sinclair Lewis: "Wasn't Sir Ronald Ross's discovery of the mosquito transmission of malaria remarkable?", Dobell icily said: "Ross did not discover that. The Italian, Grassi, did." Ross had, in fact, just published his Memoirs. 7 Convinced as he was of the honesty of British researchers, De Kruif's interest was kindled and now he smelled something rotten. Dobell knew both Ross and Grassi, and lifted a veil from a new aspect of the story of the transmission of malaria.
Transmission
This story is now well known. It was Ronald Ross (1857-1932), who, after several years of dedicated research in British India under the mentorship of Patrick Manson, had found the clue: having allowed female mosquitoes to take blood from a carrier of malaria parasites, he found a new stage of the parasite in their abdomen. Unfortunately, after the publication of his discovery in 1897, Ross had no patients to give the final proof. Thus, he used birds and certain other mosquitoes as a model and showed how the parasites developed on the midgut wall and accumulated in the salivary glands, and that at that stage the mosquitoes could infect other birds. The discovery was presented in 1898 as a great triumph for Britain. Immediately after that, however, an Italian researcher, Giovanni Battista Grassi (1854-1925) demonstrated that human malaria could be transmitted only by mosquitoes of one particular genus, Anopheles; and Grassi claimed the final proof. It caused a bitter controversy that was further intensified by the fact that Ross alone was awarded the Nobel Prize in 1902. The conflict haunted both men until their deaths.
The Prompter
The comments of Dobell intrigued De Kruif, but he had to rush back to the United States, and the two men kept in contact by letter. De Kruif had only the American handbook on medical history by Fielding Garrison at hand, which did not deal with the details of the discoveries.
8 He decided to go for the challenge and write a chapter on the transmission of malaria for his book. The story and the quarrel had hardly ever before been recounted by a neutral outsider. When De Kruif was back in the States, the controversy between Ross and Grassi flared up. The following part of Dobell's letter to De Kruif, dated 16 April 1925, must be read against the background that Dobell was helping the old man Grassi to publish a defence. Ross had been inaccurate in his Memoirs and used offensive terms like "plagiarism" and "fraud" in his chapter 'Roman brigandage'. It presented Grassi with a challenge, and he fired back in Nature, pointing to gross mistakes and omissions. He even threatened Ross with a libel action. Dobell provided the translations in English and Grassi found a dedicated supporter in his British colleague. 9 Dobell then tried to persuade De Kruif to come back soon to London because:
In one evening I could tell you more about Ross, Manson, Grassi, and everything else, than you could dig out for yourself in one year in N.Y., U.S.A. And I could tell it to you accurately and fully, from my own completely biased standpoint-so that you would only have to go home and type it all out, ready for press. Well, if you won't come, I must send you some references. You must read: . . . No. 3 is correct in all details, and is a moderate (and true) statement of the case. If you want to know more, you must learn Italian, and must read the original documents. This is a most complicated story, but the facts-very briefly-are as follows:
(1) Ross, instigated by Manson in England, and helped at every time by him, tried to discover how malaria is transmitted from man to man in India: and failed utterly. (2) Ross then,-again egged on by Manson-tried to discover the mode of transmission of birdmalaria: and succeeded. (3) Ross and Manson were unable to apply the knowledge gained from birds to the study of human malaria-because they knew next to nothing about zoology. Consequently, they couldn't do anything more-only guess (and guess wrong). (4) Grassi and his collaborators in Italy had meantime got on the track of the true story regarding human malaria. They had already made some progress, when they heard of Ross's results with birds: and as Grassi was a good zoologist, he at once saw their significance, and went ahead and solved the problem.
Ross now claims that his work on birds solved the problem of human malaria. But it didn't, because even after he had finished the work on bird-malaria, he was hopelessly in the dark himself regarding the transmission of human malaria. So was Manson-whose ideas throughout were nearly all wrong. It was Grassi who discovered that malaria in man is transmitted by Anopheles, and who worked out the complete development of the human parasite in this mosquito.
Ross is a very dirty dog. He told --that he "intended to live on the discoveries for the rest of his life." He has done so. Grassi is dirty, but not a dirty dog. He is a great zoologist, but savage or almost rabid when roused. I believe he is honest-after spending a long time corresponding with him and testing his statements in every way I can. He has always played the game with me, and I admire him as a worker, though not as an individual human being. 10 Anyway, you can't possibly understand this problem unless you read all the literature-including that in Italian, which is most important. Ross . . . knows he will be found out when he is dead, but he means to have a good time while he is alive. 11 It is obvious that Dobell, as he himself admitted, was very biased. In the middle of the flare-up of the quarrel with Ross, and during De Kruif's writing process, Battista Grassi died on 4 May 1925. Dobell wrote a laudatory obituary in Nature, in which he stated: "[He] succeeded in 1898 and 1899 . . . in solving once for all the problem of the mode of transmission of human malaria. . . . and he worked out, for the first time, the entire lifehistory of the human malarial parasites in these insects [i.e. Anopheles]". Dobell refrained from mentioning Ross and the priority quarrel.
12
The Chapter Meanwhile, De Kruif did thorough and careful research for his chapter on Ross versus Grassi. He read all the literature Dobell had suggested, and he even sought out a copy of Grassi's Documenti in Rome and had it translated into English at his own expense. 13 De Kruif tried to be more neutral in describing the quarrel. Yet, the outspoken views of his friend were insidious, and made him portray Grassi in a more sympathetic light than Ross could stand:
. . . unhappily for the Dignity of Science . . . Battista Grassi and Ronald Ross were in each other's hair on the question of who did how much. It was deplorable. To listen to these two, you would think each would rather this noble discovery had remained buried, than have the other get a mite of credit for it. Indeed, the only consolation to be got from this scientific brawl-aside from the saving of human lives-is the knowledge that microbe hunters are men like the rest of us . . . Like two quarrelsome small boys they sat there. 14 After reading Microbe hunters, Dobell wrote to De Kruif on 25 July 1926: "[I]ts fineness consists in bringing home the history of microbes to the common man (including, of course, the average 'microbiologist'). In other words . . . it is an extraordinary achievement in popularization." Apparently, De Kruif had protested, stating that it was much more than that, because Dobell continued: Do you think that you have written a serious scientific history of the subject? . . . You wrote it, in the first place, to make money . . . In the second place, you wrote the book in order to teach the ignorant; and you put its truths in vulgar (and therefore often slightly inaccurate) words, so that vulgar minds could grasp them. In this you have succeeded. I enjoyed reading the book, anyway, and I learnt much from it. But regarding the parts dealing with subjects about which I really do know something, I frequently find myself disagreeing with your interpretation. I don't agree with all you say about Ross, for example, and I know Ross better than you do,-and far more about his work. You, it seems to me, have taken his 'Memoirs' too seriously. Many statements in them are downright lies.
From the above it seems that De Kruif had tried to be less biased than Dobell, giving Ross a fairer role. But with regard to the priority battle, De Kruif gave it only a few lines. He depicted both researchers with their characters and backgrounds, their scientific abilities and research approaches. Some of these sketches are recognizable in the items that Bernardino Fantini formulated in an epistemological analysis of the discovery: their differences in the concept of specificity, the comparative method, analogical reasoning and intuition versus systematic inquiry. 15 Ross's Memoirs and Grassi's Documenti were De Kruif's guides, and the quotations of the correspondence with Manson, quoted therein. Even compared with the now easily accessible full correspondence, 16 the events of Ross's activities are described rather well. In page after page, chapter 10 parallels the description of the drama by Philip MansonBahr. 17 But De Kruif added his personal impressions, for instance in his description of Ross: "He was like any tyro searcher-only his innate hastiness made him worse-and he was constantly making momentous discoveries that turned out not to be discoveries at all." "He tried everything. He was illogical. He was anti-scientific." "He did marvelous things in spite of himself."
18

Touchy Ross
To the subject himself, these judgments, set in expressive American slang, were like a red rag to a bull. Ross was outraged (as always when it came to Grassi) and he wrote an article, entitled 'Simian journalism', protesting against "one Paul de Kruif, whose name is entirely unknown to me". He felt personally offended by the portrayal of him in the chapter 'Ross vs. Grassi', but he was especially stung by the favourable light in which Grassi was set. "The further adventures of Grassi, as related by Mr. Paul de Kruif, remind one of the equally surprising adventures of Sindbad the Sailor or of the late Baron Munchhausen."
19 There is not a single word of appreciation about the way this unknown De Kruif had used Ross's writings.
When the book was to appear in Great Britain, Ross joined some other offended colleagues in a disclaimer. 20 They threatened to bring a libel action and the London publisher, Jonathan Cape, was forced to leave out the chapter. 21 21 Also chapter 9 on the discovery of trypanosomes as the agents of sleeping sickness was left out, due to protests of the above four (note 20), plus C Christy.
be included in the British edition that this had been done at Ross's request. Of course, Ross flatly refused. De Kruif wrote a response to the medical journals that had published the disclaimer, stating: "It is not my intention to stir up again the notorious quarrel that raged in the early 1900's between Ross and Grassi". He revealed his sources in a restrained, but decisive manner. But first he sent a draft to Alf Harcourt, his publisher. The proposed rigorous improvements came too late, but the letter was published anyway in the Journal of the American Medical Association (JAMA), except for De Kruif's last lines, which the editor left out:
Is "Microbe Hunters" a true or a fanciful work? That is to be determined not by the perusal of venomous and slanderous letters, but rather by the thorough study of the above cited sources and by careful investigation of all other original studies bearing upon the work. 22 JAMA's editor forwarded the letter to Ross, but he did not react. The editor then could not resist quoting from the 'Ross vs. Grassi' chapter: "He would have Grassi say 'The facts of science are greater than the little men who find those facts"'. Then referring to the published disclaimer of Ross and others, the comment concluded: "The history of medicine is as romantic a story as the novelists might tell-but if it purports to be history it should not be too romantic." 23 For De Kruif that was the end of the affair and he enjoyed the success of the book. In his autobiography, The sweeping wind (1962) he hardly touched on Ross.
The American parasitologist Eli Chernin described the affair between Ross and De Kruif in some detail and with a clear bias against the latter. 24 What is lacking in his publication is the role of Dobell as a prompter of De Kruif. He could have guessed, because he listed De Kruif's autobiography among his references, in which Dobell's view on the priority matter is mentioned. There were also Dobell's published translations of Grassi's work, and the obituary that could have given him a hint. Chernin either overlooked or failed to check the Wellcome Library, London, where the Dobell-Grassi correspondence is kept, though he did trace Jonathan Cape's archives at the University of Reading. In the correspondence with Dobell, Grassi gave his views on many events and persons involved in the discovery of the transmission of malaria. An annotated edition of these letters that sheds new light on the sequel of the priority question is in preparation.
Lasting Friendship
Dobell does not figure in the biography of Ross. 25 Apparently, and not surprisingly, the two never had a close encounter. Moreover, Ross had the reputation of being quick to take offence and to threaten libel actions, as other British malaria experts, like Sir Patrick Manson and Colonel Sidney P James, had experienced. 26 What happened with the friendship between Dobell and De Kruif? The follow-up of the challenging correspondence ("You would be an angel, if you were not a devil; but whichever you be, you will still be my beloved Brother" 27 ) may have continued, but has not been kept. At any rate, they met again on the second trip of De Kruif to Europe in 1930 and dined together every night he was in London. 28 
In Summary
The letters from Dobell to De Kruif that have surfaced reflect a very critical attitude towards Ronald Ross. Dobell must have refrained from public debate about the priority question because he knew how touchy Ross was. Not only did Dobell dislike Ross as a person, but he also chose the side of Grassi in the priority debate that had flared up in the scientific press in 1924. In this choice he was very biased and hardly recognized the merits of Ross.
